The thermodynamic properties of the Yukawa model for colloidal suspensions are determined theoretically from the Rogers-Young integral equation for the Quid phase and from a recently introduced van der Waals -like theory for the solid phases. Very good agreement with the Monte Carlo simulations of Meijer and Frenkel [J. Chem. Phys. 94, 2269 (1991 
I.INTRODUCTION
The experimental study of charge-stabilized colloidal dispersions has made considerable progress in recent years [1] . Monodisperse spherical colloidal particles have been shown to form colloidal crystals. Both bodycentered cubic (bcc) and face-centered cubic (fcc) crystals have been found. The full phase diagram consists of two melting lines (liquid-bcc and liquid-fcc) and a structural (bcc-fcc) transition. The experimental liquid-bcc-fcc triple point has, however , not yet been determined accurately.
Various computer simulation studies have also been undertaken [2] . [5] . For consistency, the higher-order corrections in (3.4a) have been neglected because they involve the pair correlations of the HS solid, which have already been neglected in the derivation of (3.2). Moreover, the first-order correction 5 of (3.4a) is itself only a small correction to dBH so that essentially the same results can be obtained by using dBH as HS diameter. Finally, for the reference potential Vo(r) we have adopted the Kang-Lee-Ree-Ree prescription [13] , so that Vo(r) is of finite range ro with zero slope at r =ra. This range parameter ro will be set equal to the nearest-neighbor distance in a compact lattice structure, which is thus used here as a reference structure whatever the final lattice to be studied. The resulting expression of Vc [9] by using the (fluid-phase) HS direct correlation function given in [15] . 2) with the aid of Table II [2] . Again we find a very small density change (see Table IV ). The position of the structural fcc-bcc transition in the (t, A, ) plane is quite sensitive to small changes. For instance, we find (see Fig. 8 [4] . When the free energies of the different phases are compared in order to construct the two-phase coexistence lines, it is found that at coexistence, the freeenergy differences and density differences involved are extremely small. It is concluded that the precise location of the phase transitions of the Yukawa system will require free energies of a precision that exceeds the already considerable accuracy of the present theoretical calculations. We also suggest that the effect of finite-size effects on the computer simulations should be investigated in detail before a definitive conclusion can be reached as to the location of the phase boundaries and in particular of the fluid-bcc-fcc triple point.
